Mechanisms governing the relative proportions of thyroxine and 3,5,3'-triiodothyronine in thyroid secretion.
In subjects with normal thyroid function only a minor part of firculating 3,5,3'-triiodothyronine (T3) originates directly from the thyroid; the majority is produced in the peripheral tissues by deiodination of thyroxine (T4). However, T3 of thyroidal origin constitutes a relatively high fraction of the total T3 produced in many patients with thyroid hyperfunction or hypofunction. Such a relatively high T3 content in the secretion of the thyroid could be caused by a low T4/T3 ratio in thyroglobulin. Severe iodine deficiency is a well-known inducer of a low T4/T3 ratio, but a low T4/T3 ratio can also be produced independent of the iodine content. This is seen in in vitro studies of thyroglobulin iodination when small amounts of DIT are added to the incubation mixture and in vivo in TSH-treated animals and in patients with Graves' disease. Another mechanism for high thyroidal secretion of T3 could be an enhanced fractional deiodination of T4 to T3 in the thyroid. In vitro thyroid perfusion studies have shown that the T3 content of thyroid secretions is higher than would be expected from the T4/T3 ratio of thyroid hydrolysate and that the major mechanism is deiodination of T4 to T3. Thyroxine deiodinases are also present in the human thyroid, and the amount of T4 deiodinase is enhanced in the thyroids from patients with medically treated Graves' disease and in the hyperstimulated thyroids of rats. Other factors of possible importance for the mixture of T3 and T4 secreted by the thyroid are a relatively faster liberation of T3 than of T4 from thyroglobulin during partial hydrolysis (this faster release of T3 is probably the mechanism behind the more "rapid" secretion of T3 than of T4), or some kind of thyroid heterogeneity leading to pinocytosis and hydrolysis of thyroglobulin with a lower T4/T3 ratio than that of average thyroglobulin.